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ABSTRACT 

PURPOSE: To precisely control the suspension timing of the process by 
irradiating a laser beam on the surface of a substrate and detecting the 
band width or peak intensity a peculiar spectrum generated by the Raman 
effect. 



CONSTITUTION: Substrates SI, S2... having an ion already injected are 
deposited on a belt 6 and a laser beam for annealing 7 is irradiated on, 
e.g. the substrate S2 of such substrates. Following this process, the laser 
beam 7 irradiation is suspended at every elapse of prearranged time. During 
this suspension period, the Raman light generated by the irradiated light 
of a laser beam for testing 8 is conducted into a spectrometer so that a 
spectral signal may be obtained. This signal is detected by means of a band 
width detector 10, peak detectors 11, 12 as the band width and peak 
intensity of a phonon band as well as the peak intensity of a plasmon band, 
both peculiar to a semiconductor. These detected data meet an active 
carrier density ideally. Therefore, it is possible to precisely control the 
suspension timing of laser annealing by monitoring the said data with the 
help of a computer 13. 



© ^ H ^ W ^ CA) Bg56— 137642 

©Int. CI. 3 Jf^M*^ ©l>gS Bgf056^(1981)10^27B 

H 01 L 21/324 6851— 5 F 

. 6 H) 

TfT/U TfT^g^OEB 1—3 — 4 
£ Bg55— 40384 ®tiJ Wi A f5T3lEEB» • 

©til 0 HS55(1980) 3 H31B TfTJflTfT^ifDBB 1 — 3 - 4 



M AH * 

« 91 © 4 #c 

4* * # © r - - 'i v^aaiicdEf^awiw^rife 

- «f rt: ffc a* U > *nicj:oT4i;45^y* 

A"i , ©ie*ii#icia*o7*; v ic 5ms r 5 

f £ 7 ^ y y K iO ^ y K r|i X fi tT - ^ & ft a* 

- »J y ^ ft a ic * * 5 jbij w ^ j£ 0 

* «> is a ■« i 9 e « © ftu «q 3sr m 0 
U) 

—205 



& A5seu-ifA*iir--yy^fflu-if^:« 
5 shj » ^ m ic m -r ^ o 

#*A*nT^« 0 * « # — 4 * y ffi A S£ ti -e 

^^ic^^-y^-n-^tri. -f*v*«iT&*n*:« 

a*#^i**5«a-c&*«&, -f * y A * ^ * * 
^i*^4 j icffiA$n^^ ) wifc>f*yfe> * ic 

(2) 



u-«/r- - yy^ & a* & &s*i;to * 

* IC (4 , — ^flOx^yv+'-^^^^W^tC^X. 
-S d& tit «fe 5 # x **0i&*l<?>x*;u4*r*jlin;L 

# X (4 r' -f ^©Jnira<^j:t,^fy*c*5o 

^ 5- — a# «p i0f i, it fi r*Q <o rui ic ^ Kicj&s^iiT 

t — — 'J ^ * s « tt a -c » it * s c i r 
Ho 

— *f3Wx*»ictt>x£©K!«icwaiii,* & 

(3) 

*56^ICML^ t2 t5 £ * ffc I, >X a* £ # *fl fC 99 

«g 1 & (4 G « A , ^ *5 A CD (100) ®IC U - it 
#4* # 2 9 2a,-' IC-OCf -7P| ASM ffll $ tL 5o 

coe - ;iia«A / (DL07t; y ic j; & co ~? 

(ioo) fii^u, L07*y-yicJ:5t 
©£0^^7^>7fciL"CiSiH!!3nx -ecoafcttu g«a, 

3S2tSI4*S&^£D*J6tfqiC>Ht,>*=7 7^;ift* 
~ * 7^ U - ^ T ~ - <J V /^itfDgijjl^^ 

1 ( B * itt-?- ete 3? ttst J as -4 o ot ) * {£>a b 
T W ffi L * ««S«*tiU3-^2X(iA6lfe l aJ'ff^ 
^KI3 ICio CjS^$n5 0 1 iB O T A/ a y u 

T =f y U' - if CO « A 14 5145AXi4 4880AICSSC 
x. 5 C £ a« T # , 2WTft5o u - ^ co 

(5) 

—206 



»B5E356-I37G42f2) 

« , 3tf7^/x<!f*aia6«©J:(Cx i/«j3v(s,) 

ft0*ttdt#^eafl:4>stt-c % -f * y a a <so « 

^i^»c!)^ffiTr^ - 'J y ^iifr^nio Lafc 

£fCB8-r£tk£DT&»)* ISKMal-yflEAAC'f* 
v K-Xbt ) o^o^^^^cor i - 'J v^tc/Bc^ 

s»*«>Wii5a5aan-*»*i»*«t i o + + y r at & /x 

^^Wtf&fCUB-r^ttfSl^^/t-CiiOx i* # CO 
(4) 

tr-^S(4 so/«. WT^&a io«. * -c 3c {fc $ 

SatSii^^tt^GaA/i^lSflCDSffilCJfcttaj 
K - Xft (2X1 0 ,s yW )(OSi 

m*m^T r - - «j y^s-tr^a^-cco^^y;* 

^ h'KDSMfc^^To A * »IC 14 W - «K tt 2W 
TT--'J y/^fi^ x -fccOife^Tu-lfiiiT}*- 

^^«nseL^o &U5£3nf4(lOO) ffi "C & £ 0 

»3^j;o r ~ - ') v^fKr (i ) a» £ r - - U y 
/fflM 1.2* (ii), 2 * (/ii) ir--y y 
«Sia5fincL07t/yicJ:o7vy'' < y f co tf 

Hi; < L0 7t / y IC «t i ? y y F <D '< y F rti 

(A*WIC^X.(iPifl0^^£ft3 )Ai*<<C5C43ft« 

ba^o Liaiiicr - - 'J y/ta^toi, 
tr - 7 P i co & K a* At 4> -r 5 <b & '< y F rti # & & 

JE < 'X 9 % l^feKSt 2 7 2«-i ttfifCSfL^tf- 
(6) 



iff 4 & , 5 H * #6m[i*(DSZ<OT--*)V 
/ffllHi*^ Pi O^-^^K, P i co^tt rfj P 2 

ir y r ft st fc 3c <fc o tt ^ * fc & a m & © » # a 

MiuiTsic^i^sffi4fii % fltsa, as -6 

« 4> « ft tt , -f *ySA$ftfci|iSK|!«tiof 
x*v©a?#(cj:5cidiiiigsj$n^o «i ft tf - 

?P2ii**fc*coy7X*:/|cj;£4>cD-c < |&9, 
<a£or-7^^^-<7 h ^ ^ co t l ) tr-^pj/rj 

^M[rt3(y<vKft3)CO^££CDjS^ N C 2 ) tT - ^ P , 

<0##tD#S£4>Sft4> x (3)r^*y*-K©tf 
* i ** fo "T £ © T? x _b 3£ 3 St co t* m <Q c * T ti & l 

(7) 

»J T * « ad 3E ■ . 4 C * % * + <J T » i£ (2 
5 X * y * - KOtf-^aJlK 'i r ta at 

wffiiifc/^nriawicfT^n* & o r r - - u 
^ ^ tr a* s> + + y r *t at * e «k fc - * r a 

to HaiCi'^TSu S 2 , • • • (iiflat $^ 5 
UyttA*<Dfi»#*fit*»), tk jfi (2 9 ft 
h 6 ilCttttSlir^io 7 li 7 - - 'J V / 

^y^*7t«*t9lci#A$n5o flt * * * IK rft 9 

(91 



J3SSl356-i37642.'3) 
«t-5tc/x-ofcci«-fuse-r-5ci # -c * * -e <o a# 

COT!, ^^iflStS^il^fCOOT + ir'JTftK 
i v K rfj £0 m -fife £■ * J6 T i- # li , *< s K f|J t» 

« O^o m 7 SSI fi 2X 1 0 «V«« CD3»^--f3j-VffA 

Ut)Sij£0f L^iS^fcot>r i/ - t'r- - 'j x ^ 
^frtwii^T 1 ^* y-e- F 0> V - ? & K $>- -e 
-^U *-*3ftKd<£ff7gg(£*tt5l.0gp&4-1r 
'J TittKICtT 1X10 1 Vc*» JCSflitLfc^jA"CT 
(8) 

• • • ic ea © 7 t y ^(c<t-57^^^<v k to v 

C<7tyviCJ;57vy^y K©^ - , 

U^^^^io aye*-? isttttttmaio, 

* it * W 9 ^1t»iJffllt5o 

J:aa©ta#«fi!EfC*J^T\ a y a. - * 1 3(1 

< tr-^ Pi ottKtvtfl**. tarn** i.2*ft 
iiy 7 x^vjci-str-^Ptcoasffi^^-r^-^* 1 

«m> Pi p 2 co tr - ? & at* * .=. 

(10) 



CCD«ICL"C*«3t <D * + V T*Kastffa?<D« 

ft X sfr © r - ;/ ^ $a s <o »Mi ✓ k rfe 

i c ^> r * ffi « IC * (r> T ffi U n (* u t> fx 
9 h^OSCftilT^nStOli, i£ i* # * CD * 

iAT*s 0 -o r * * »J r»#^cnj:9{ft< 
/i5J;:4t K-X»(A*«jic*i^^ii2xio l W 

£6**-?R&''<y K f|3 CD S£ it fi £ CO T ^ 
_hiSU^«nc^?SW(CJ:5 + ^ 'J T & i£ co * - * 
(11) 



JifKil356-I37G42(4) 
six m 4 ta , #5j8rc^*n5«ic*8MT l icfc 

(CJ:SttlUIT2fC*i?*jefl:£i2»!'r<5e&*i-c* 
So SP5> 4 * V K - X © 4 * V « A tt « fC 
iswTIi J:3S t itftlic r 7 X* y IC J: 5 tf - ^ CD 

tt^&a^v Krii flDJtt^cttaa/x <r^^ is a** a 
©«ti*icj:5tr-^©iife^fi.af'<y k it? <o *a * i* 

ffi k - X ft 0> 4 t vBAS^iPJ^IC^nio » 

8aictf-^cD«^cr)»«-^-ro a -3 T 36 K 

a»te*5fl**a*«sebT*?*Hr* -e ft & atr to e: - 
? <D&4> &a v h- r\i (Di%~X&* 7 ? x * y iz J: Z 

(12) 



g v tc u - «f 5t ffl <r* 3t 6* x ctiicBtiir r ^ 

•J V /fiafCfrOTfei^C ill i T!i>/X^o 

IS 1 (SiiOaA, 4£rA (100) SO 7 ^vx-c 

? h ^ ^ ^ r ta N »2@ii7 vyj»**i^^iiit 

H - X ft «D -f ty£A5C«ICO^TOT- - 'J > 
(13) 



f - « fi «K 5 :«# x 1 0 : ¥ f * ft 4* tfl S % 
1 1 % 1 2 & ^1 5 : 3 y ^a- ? 0 



4* Cti S3 A 



(M) 



-208— 



??ISSC356-I37642(5) 




H356— 13 76 4 2 (6) 




—210— 



